The study of the maternal-fetal passage of drugs and other alien substances, particularly those of potentially hazardous substances of the occupational environment (with quantitative determinations in the blood of the fetal side of the placental vascular System) is an important consideration of perinatal medicine. Therefore, numerous authors (reviews by LEMTIS [18] , GAGEL [5] , and KIRCH-NER [10] ) have attempted with their contributions to solve the difficult problem of the physiologically correct perfusion of the placenta. In spite of remarkable advances in the field, the bilateral long-term in vitro perfusion of the human placenta has not yet been accomplished satisfactorily. In part this is due to the failure of systematically studying the potential interferences occurring during perfusion with blood. On the other hand, investigators may have been impeded in their study by the uncertainty äs to whether the available placenta was injured or intact. Over several years we have developed in collaboration with GAGEL and following the experimental designs of KRANTZ and coworkers [14, 15, 4, 8, 9, 13] NESBITT et al. [21] , äs well äs HAMRIN et al. [7] a modern apparatus equipped for the bilateral long-term perfusion of spontaneously delivered human placentas [20] , stressing the study of both the most favorable experimental conditions äs well äs possible interfering factors (see also KIRCHNER and LEMTIS [11, 12] a lengthy perfusion experiment within a few minutes whether the maternal-fetal barrier of the experimental placenta is intact. j
Methode
We started with the basic assumption that with a i defective maternal-fetal barrier any dye present in ' the fetal vascular System should be transmitted l very rapidly into the maternal placental circu-; lation because of the pressure gradient from : 80-90mm Hg in the fetal-placental to 10 to l 20 mm Hg in the maternal intervillous capillary .} System [23, l, 3] . For this purpose, every ex-perimental placenta was placed in the "artificial" uterus of our experimental apparatus [20] . The fetal vessels were filled with warm normal saline solution and 2 ml aliquots of a 0.2% solution of Evans Blue were injected at 2 minute intervals into the fetal placental circulation. The possible transplacental passage of the dye was registered photo-electrically at the location of the main drainage ("Collecting vein") of the maternal blood from the placenta in the artificial uterus.
To this end our previously described experimental design was augmented by a universal oximeter. The dye concentration of the circulating fluid was measured with an ear electrode by the transmission principle. The resulting dye dilution curve was recorded simultaneously with the perfusion pressure and the minute volume continuously throughout the entire experiment on a compensation linear recorder. The choice of various sensitivities allowed the recording of even minute changes in the variables. A continuously adjustable bridge circuit allowed the adjustment of the units of measure of the apparatus to the circulating fluid of the individual experiments. BLEYL [2] had demonstrated that the fetal-maternal barrier is always penetrated after a substantial increase of the peifusion pressure. This fact was of great importance for our experiments. Therefore, it was attempted to determine the limit of intravascular fetal placental pressure at which fetal maternal passage of a dye occurs. Since according to the findings of GAUER [6] pressure and minute volume are directly dependent on each other analogous to OHM'S law, we increased the intravascular pressure by increasing the volume simultaneously with the EVANS Blue injections at 2 minute intervals.
Material
The placentas used for establishing the technique had been delivered spontaneously from healthy mothers after normal pregnancies and showed no gross injuries. Each placenta was prepared for the experiment immediately after birth.
Results
Tab. I demonstrates the correlation between the passage of dye from the fetal into the maternal placental circulation and perfusion pressure and thus simultaneously from the volume. 
Discussion
•;
In the great majority of the placentas with intact maternal-fetal barrier which we have examined, the passage of Evans Blue from the fetal into the maternal circulation occurred only with unphysiologic high intravascular pressures at a mean of 120 mm Hg (see Tabs. I and II). Since both vascular Systems were closed, the injected dye remained constantly in the fetal placental circulation with pressures under 100 mm Hg. Because the oximeter was not recalibrated to 2ero following the injections of EVANS Blue at 2 minute intervals, the curve must demonstrate a step-wise rise (Fig. 1) .
Completely different results were found in placentas with a defective maternal-fetal barrier. Passage of dye from the fetal into the maternal circulation occurred already at the lowest initial pressures at the beginning of the experiments. The graphic depiction of the extinction curve shows a typical dye dilution curve (Fig. 2) . Because the curves of an intact and a defective placenta are distinctly different from each other and the brief experimeiit can be carried out very quickly, it is ideally suited for testing the maternal-fetal barrier for its integrity. With the aid of this test we were able to demonstrate [19] that contrary to some assumptions only 30% of the spontaneously delivered.placentas have a defective maternal-fetal barrier. As demonstrated in Tabs. I and II the pressure limit at which even placentas with intact maternalfetal barrier will always have a dye passage from the fetal into the maternal placental circulation ranges from 100-160 mm Hg. Possibly each placenta has its own threshold regarding this "opening pressure". Apparently, in each placenta stomata in the area of the maternal-fetal barrier are opened when the individual "maximal pressure" is reached. These gaps in the capilläry walls in the fetal-placental vacular System have been demonstrated by PANIGEL [22] after the existence of stomata had been suspected by us since the experiments of BLEYL [2] . This author had utilized the wash-out technique described by us in 1952 [16] and 1955 [17] and had successfully accomplished a complete exsanguination of placentas if following the introduction of glass cannulas into the umbilical arteries and closure of abnormally high, intravascular pressure, all comthe umbilical vein, the placentas were perfused ponents of blood may pass through certain gaps with pressures of over 100 mm Hg. Thus he in the capillary walls of the fetal vascular System had unknowingly proven that with sufficient, i. e. which are not normally open.
Summary
In the course of several years we developed in collaboration with GAGEL based on three American models a modern apparatus for the bilateral long-term perfusion of normally born human placentas, stressing the study of favorable experimental conditions äs well äs that of possible interfering factors. Because the bilateral long-term perfusion of placentas with blood is costly, it should be ascertained that a planned experiment is worthwhile (i. e. that the experimental placenta is intact). Thus far no practical experimental design had been described. The authors have now developed a test allowing to determine within a few minutes before the Initiation of a lengthy experiment whether the maternal-fetal barrier is defective. To this end the fetal vascular System of the placenta placed in the "artificial" uterus is filled with warm normal saline solution to which Evans Blue is added. With a small photo-electric attachment at the "collecting vein" of the maternal circulation similarly filled with normal saline it can be determined immediately whether the placenta in question is damaged. Normally the maternalfetal barrier is not passed by EVANS Blue. The test detected even minute defects.
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